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SARAPTEASEESRSDS 


TO THE 


READER 


Conrteond Reader, 
Bove a Near ſmce,, on the Entreaty of © 
very Worthy and Publick-Spirited Friend; 1 
gave my Conſent that theſe Papers ſhould 
come- to light; afterward underſtanding that ſome: 
French "Authors had writ on this. Subjef, 1 put a 


ftoptothe Preſs ; at length having obtained thoſe 


Authors and peruſed what they have- ſaid concerning 
the Argument herem handled , was willing ( to pre- 
vent any abuſes ) that the Preſs ſhould proceed. F 
have ſince out of thoſe Books added two things ; the 
Wy out of- Malbranch, alias the Author of the 
emens des Mathematiques ; namely, t give 
the number of the ſeveral Compoſitions that may be 
made of 24. Letters, and that on a double account, . 
one to corre a Miſtake of the Printer of that Trea- 
tiſe ; for 1 do ſuppoſe it to be no other, ( for that the 


Number of Figures, as alſo the firſt and the laſt are 
| A 2- 


true; .)) 


| To the Reader, 
true ;") the other, to ſhew the manner of Operation, 
which be hath omitted. The Second is a Demonſtra- 
tion out of Monſieur Paſcal's Traft du Triangle 
Arithmetique of what Thad before by chance found 
out. Which you will find in Page 33, but miſpla- 
ced , for it ſhould follow Page 42. . 

In one place I have made uſe of Logarithms 
to calculate Numbers confiſting of 3 © Figures,which 
poſſebly may ſeem ſtrange to + kA for that the Ta- 
ble of Logarichms which 1 uſed, deth nat promiſe 
to. give \Logarithms beyond 5 places : To which 
Doubt { anſwer, that exattly they cannot work be- 
yond'5 places, but if they conſiſt of 30 or more 
Figures , the fixſk 4 Figures with the Number of 
Places will be true ( as may eaſily: be demonſtrated ) 
Thich is enough to make good my Propoſition. 


Farewel. 
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Of the Several Combinations, Eleftions, Variations 
and Compoſitions of Quantities. 


I, Y Combination of Quantities, I mean how many 
ſeveral ways I may take any*Number of Quanti- 
ties out of any given Number of Quantities, with- 
out having any reſpett to their places; as how of- 

ten out of the Engliſh Alphabet, Imay take 2,3, or more Let- 

ters; as two Letters, ab, ac, cd, fg, fn, &c. or three 

Letters, abc, cfl, bmg, hnp, cde. 

2, By EleQtion of Quantities, I mean (as Francis Schoren in 
his Afiſcelanies ) = Number of Quantities being given, how 
many ſeveral ways I may take them without having reſpe& to 
their places; as, 4, b, c, may be taken ſeven ways; as, 4, b, c, 
ab, ac, bc, andabe. 

3. By Variations, permutation or changes of the Places of 

uantities, I mean, how many ſeveral ways any given Num- 
ber of Quantities may be changed, as in relation to their 
places: as, 4, b, may be changed into b, 4; a, b,c, fix ways ; 
abc, ach, bac, bca, cab,and cba. 

4. By Compoſition of Quantities, which is the moſt compo- 
ſed way, Imean, when in any Number of given tities, as 

Þ in Letters or Figures, one Row is. joyged with another Row of 
the ſame, orwith 2, 3 or more other Rows; as is to be ſeen 
in the Tables of Natural Numbers, the placing of Letters, and 


the chances of the Dice. This differs from Combination and 
B EleQtion 


(2) 
Ele&ion of Quantities; for that there one Quantity is taken 
but once, here, as often as there are Quantities to be taken, 


. Of the Combination of Quantities, 


5. As out of TenLetters, a, b, c, 4, e,f,g,h,i,k, or the 
Ten Figures, how many Combinations are there of Two Let- 
ters or Figures ? 

There is with 4, nine Combinations, viz. ab, ac, ad, ac, af, 
ag, ah, ai, and ak: with b, 8 Combinations, beſides ba, already 
accounted, viz. bc, bd, be, bf, bg, bh, bi, bk; with c, 7 Combina- 
tions , beſides ac, bc; with 4, 6 Combinations; with e,x, 
with f,4; withg, 3; withb, 2; with, 1. 4 

Their Number by the Table of Figurate Numbers, may eaſi- 
ly be found thus; 

- Take the number of Letters uſed in the Combination,lefſened 
by an Unit, out of the Number given, and with that enter the 
ſecond Row of the Table of Figurate Numbers, and even with 
it in the Row belonging to the Combination, is the Number 
fought; as 10—1=9; with it enter the Fable, and in the 
thixd Row ( there being but 2 Letters in the Combination ) is 
45, and ſo many ſeyerat Combinations there are of 2 Letters 
N 10, 
6. How many ſeveral Combinations are there of 3 Letters 
in ten? You muſt take 2 out of ( the Number given) Ten, 
and with the remainder $, enter the ſecond Row of the Table, 
and the Num.in the 4th. Row even-with it,is 120 ; and ſo many 
_ Combinations there are of :; Letters in 10. The rea» 
on why 2 is taken from the given Number, is, for that the tw 
firſt Letters 'do not vary the acceptation ;, as, abc, ab d,abe, 
«bf, abg, abh, abi,andabk, So that here axe but eight 
ſ{tveral Combinations with a b6 On the ſame account, if there * 
be taken four Letters , there will be ſeven diverſe Combina- 
tions with 4b co; if five Letters, fix Combinations with. a, bye, d. 
Ts 10% 


(3) 

7. How many ſeveral Combinations are there of four Quan- 
tities in Ten? 10-—3=7 ; with which enter the ſecond 
Row of the Table, and even with it in the fifth Row, is 210 
and ſo many ſeyeral Combinations there are of Four Quantities 
in Ten, andproceeding after the ſame method, you will find 
there are 210 Combinations of fix Quantities, +20 of ſeven 
Quantities, 252 Combinations of five Quantities, 45 of eight 
Quantities, 10 of nine Quantities, 1 of ten in ten Quanti- 
ries. 

8, If it be required to find how many ſeyeral Combinati- 
ons there are of two Letters in the Engliſh Alphabet; I fay, 
24—1=23; with which I enter the'ſecond Row of the Table, 
and even with it in the third Row ſtands 276, and ſo many 
Combinations there are of 2 Letters in the Alphabet. If more 
Combinations are ſought after, as of 3, 4, 5, 6, or 7 Letters; 
then 24—2=22; even with it in the fourth Row ſtands 2024, 
the number of Cotnbinations of 3 Letters in 'the Alphabet 
over againſt zz in the fifth Row, you will find 10626, the 
number of Combinations of 4 Letters; after the ſame manner, 
you will find 42504 Combinations of five Letters; 134596 
of 6 Letters; 346104, of 7 Letters; 735461 of 8 Letters 
in the Alphabet. | 

9. But in caſe of Combinations, where there is no figurate 
| Ws or the number of Quantities do exceed the Table ; then 


us. | 
Firſt, Place the number of Quantities given, then decreaſe 
that number by an Unite, as often as is the number of Quantities 
in the Combination, which place OY one the other, with 
the Sign of Multiplication, x, between ther as the Dividend, 
and then place an Unite with the like number of \Figures increa- 
ſng by an Unite, with the Sign of Multiplication x, between 

them as a Divifor. | 
Then ( inſtead of multiplymg thoſe"Numbers according to 
their Signs for a Dividend and a Diviſor, as Tacquet teaches ) 
prepare the Terms, by + Divifor and Dividend b 
2 CAC 
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(4) 
each ſeveral number in the Diviſor, then the Diytfot will be 
brought to an Unite z "then multiply the remaintler 'of your 
Dividend, and you have your defire; as in the Example giyen 
Sect. 5,6, 7. © Where it is deſired to know how niany Combi- 
__ there are of 2, }, 4, F, 6, 7, $, 9, and 10 Quantities in 

en, 

ax1\ 1ox9 (45 
I 5 

Place 10 and 9 as the Diyidend, 1 and 2 as the Divifor , 
with the Sign of Multiplication x between them; then divide 
2 in the Diviſor, and 10 in the Dividend by 2, the quotients 
are 1 and 5 ; which multiplied in 9, the Produtt 4 5 is the num- 
ber of Combinations of 2 quantities in 10. | 

If you would know how many Combinations there are of 
three Quantities in ten, add 8 to the Dividend, and 3 to the 
Diviſor, with the Sign of Multiplication x ; thus, 


3x2x1 N1@xgx8 ( 5x3x8=120, 
Ix1 5 X3 
Afterwards _ the Terms by dividing 9 inthe Dividend, 
and 3 in the-Diviſor, by 3, then pu Quotient is 5x3x8=1 2 0, 
the number of Combinations of three Quantities in ten. If 
you deſire to know the number of Combinations of four Quan. 
tities in ten, then add 7 to the Dividend, and 1 to the Divilor, 
4xF*2Zx1J 10x9x8#7(5n3*2#7=210 
CITI F ®JKZ 
anddivide 4 in the Diviſor, and 8 in the Dividend, by 4, the 
Quotes are 1.and 2 : then 5*3*2*7=210 the Combinations of 
four Quantities in ten. 
If more Combinations are ſought, proceed as before ; 
J»eIu7Tu6ngnguzu2ru1\ TOngn3n7rGrgrgxzuz( 
CICTEICTETETST 5 n3%2 | 


| 05) 
FN The Falter: of the Quotes, The Quotes, © Letters, 
o- OI | 45 


5*9 2) 
'$*3*8 120 3 
" $n3n287 210 4 
Ju2%796— = 252 "of 5 inTen, 
ZX247n5 " 310 6 
Z®2K5Jn4 I20 7| 
39} 93 45 8 

9 


®2 10 
The Donidration hereof I defer to the laſt Sheet. 
For the finding ſeveral Combinations in the Engliſh 
Alphabet ; thus, 
Dividend, 24*23*22*21*20n19x1 $*17, 
Diviſor, -8»7*6x54* 4*2*1, 
The Faltors of the Quotient. The Quot, Letters. 


(12423 1 276! .|3 
4*2.3%22 2034] |3 

p67 "whe 10626 4in the 

<Q 23*22*215%4 43504 F 5 Alpha- 


23x22n7*2*19 "| 134596 6 bet. 
bravo fanpecel 346104 7 

bl C23*11*19ng*17 4 735471 $ 

Where there are ſeveral Combinations ſought, it is beſt not 
to multiply the Factors that are inthe Quotient together , un- 
til they are all found; for there are ſome Faftors, which are 
common to moſt of the Quotientsz as here 23*22=506 is 
common to the 5th middle jy 

10. It is deſired to know how many ſeveral Lifts there are 
of 2, 3, 4, 59 6, 7, 8, 9, 10, 11, and 12 Cards in a Pack. 

For as much as 52 , the number of Cards in a Pack, do ex- 
ceed my Table of Figurate Num. it may be reſolved thi@way. 

| 52xg1*50n49*48547 

13%1 1310898897565 gx4e3ezer J{UETL SONY 42941 4 


| The 
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The Faltors of the Quotient. The Quetients, The ſeveral Lifts 


2,26x51 1326 2 
3, 26x17x50 22100 3 
* 4, 20x17x25x49 204 + £ 
S 13 X17x5 x49% 25 5 
6, 13x 17x5x49x8x47 — 20358520 5 © 
q- 13x17x5x7*Bx47x46 Y 133784560 of 7 VI 
L3x17x5x7x47x46x45 752438150 2 
9, 13x17X5X7x47x46x5 x44, 3 79075400 9 
Io, 13x17x5x7x47x46x22x43 15920024220 Io ©a- 
LI, 13x17x5X7x47x46x2x43x42 64037288 II 
I2, 13X17x5x7x47 x46x43x7x4l 20037 70 12 


Here 13*17=221 is common to eyery Luotient. 


For if you multiply it in 6, you have the firſt Quotient 1 326, 
if in 100, the ſecond, 22100. 

Again, 13x17s5*7*47 is common'to the 'ſeyen laſt Quoti- 
Ents. 

So that if 1000 men ſhall conſtantly deal 12 Cards for 1 2 
hours each day, excepting Sundays, they cannot deal all the ſeye- 
ral Games that are on 12 Cards in a Pack, in 54 Years, ac- 
_—_ that each man may deal a thouſand Games in an 

our. 

11. How many ſeveral Stocks may there be at Gleek ? 

Foraſmmuch as Gleek, is played but with 44 Cards, and there 
are 7 Cards in the Stock, beſides the Card turned up Trump, 
wemuſt enquire how many Combinations there are of 7 in 44. 

J*6n5n4rnzni3nl)445%43n4q254lng@r3gn;3B/q4rlzrugin 

13 13*J8, 
=2$320568, the Combinations of > Quantities in 44, which 
multiplied in 37; for that each Stock may have either of the 
xemaining'Cards, which are 37, turned up Trxmp , produces 
1417861016, the number of the Several Stocks that may be 
at GIA, 

' 12, Au old Captain having ſpent moſt part of his Time and 
Eſtate in the Wars, at the end thereof, defired of the King 
whom he ſeryed, as a recompence of his Service, a —_—— 

or 
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for each ſeyeral File , containing fix Souldiers, that he could 
make in his Company, which conſiſted of 100 Souldiers: The 
King conſidering his Requeſt, and the greatneſs of his Deſert, 
Sranted it. How much did it come to? Anſw. 12417215 5. 
Gngn4x3 KY? «1)100»gg*g8+9796n95 (1023 $- nip og 
or, 100*3 3*49n97*4*19=1 192052400 , the number of 
Files or feveral Combinations of & in 1 00 Quantities, which 
being divided by 96c, the Farthings in a Pound ;, the Quotient 
L. 


151241721, 25. 


I 3, Sempronius bought of Caius 5 © Sheep, to be drawn forth 
of r00, and being ſomewhat tedious in chooſing of them, Caius 
faid to Sempronixe, give me one Barley-Corn for each ſeyeral 
parcel of 5o Sheep that may be drawn forth of this 100, and 
you ſhall haye the whole 100. I will, anſwered Sempronizs 
and gave him 5 4. in Earneſt: How much doth the valuc of 
the Sheep come to ? 

Anſw. That if the Terreftrial Globe ſhould be covered with 
Guineys ten foot thick, there.:would not be enough to pay for 
the Sheep: Neither if the Terreſtrial Globe ſhould be conver- 
ted to Barley, would there be Barley enough to fatisfie for the 
Sheep. Which Ithus demonſtrate, 

Proceeding according to the foregoing Rules, you will find 
the FaQors in the Quotients to be, 
97%19893*13*gx$7»x17x83xgx79811%73X71x67861»59 
*53x8; which if you work with Logarithms, (which will be 
exatt enough) will amount unto 10088 with 25 Cyphers, 
whoſe Logar. is, 29, 003862 for the Barley-Corns to. be 
paid for the Sheep, I have exactly weighed an Ounce Aver-du- 
pois of Barley, and it contained 681 Grains; and therefore 
one Pound contains 1 0896 Grains, and a Buſhel 5.44 8c0 Gr. 
For I found that a Buſhel of the ſame Barley containing eight 


Gallons, did weigh 50 /. aver-44-pois, whoſe Logar. 5,7 36 236 
| cing 
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being dedudted from 29, 003862. remains 23,267426, whoſe 
Number is 1851, with 20 Cyphers, for the Buſhelsof Barley 
to be paid for the Sheep. 
Which accounting at 2 s. the Buſhel, comes to 185 1, with 
19 Cyphers, for the worth of the Barley in Pounds. 
The Circuit of the Earth, by the moſt common account, is, 


21600 Miles; its Logarithm, 43334452, 
Which ſquared, is, 466560000 B8,668908, 
_ Toitadd T,y02 850. 
Then you will have 143411000, 8,171758, 


The Superficies of the Earth in ſquare Miles. 
Every Mileis in length 5280 Feet, Logar. 3,722 634. 


Which ſquared, is 27878400 . 7,445264 
Which added to the Log. of the ſquare Miles, 8, 171758 
renders 414021 , with ten Cyphers 15,617022 


Equal to the Number of ſquare Feet, on the Surface of the 
Globe. 
The Cubical inches in a Cubick Foot, 1728. Log. 3,2375 44 
Multiplied in the Ounces that are 9,91735. 0, 996396 
in a Cubical Inch of Gold, (Ma — 
thematical endium, p.1 7.) 43233940 
You haye ts of the Ounces contained in a Cubical Foot 
of Gold;which divided by the Ounces in a tb.12.is 1,079181 


ou my ns H rey Pounds in a Cubick a 1438. 3,154759 
Which multiplied by off 40,918, 1,611913 

value of i #5. Troy of Gold, euttndes 

You have the value of a Cubick Foot 58435, 1. 49766672 


of Gold. 


Which multiplied in the number 414025, 15. 617022 
of Feet, with ten Cyphers. _ 


20,383694. 
You 


| (9) EY 
. You have 2419, with x7 Cyphers , for the _. 20, 3836 
| .calue of theGold that covers the Earth one Foor, _ 
fr 2 rammed 22,267426 

of the Barley 20,383694 


' Whoſe Number | 74177 1873732 
* ſhews, That if the whole Surface of the Earth was covered with 
Gold 74 feet thick, it was but the price of the Barley. 


— _— ——— 


q.ed, 
in, to the Cube of the Circuit of the 
10077696000000 13,903 363 
Add 022 2,227549 
— 


| oy pany Renee et 1701 820000003 11z1 3og11 
| ich muſtiplicd into the 147197952000 $ 11,167902 


Cube of pato, makes 
the Cubick Feet in a Cubick Mile, Cn —— 
You have 2595 with '19 Cyphers, 22,398813 


= to the Cubick Feet contained in the Globe. 


\ According to Mx. Gunter and Mr. Oughtred's Experiments, 
- 2.31, eubick inches are in a Gallon; therefore 1848 cubick 
inches are in-$ Gallons or a Buſhel. I 
As 1848,3,266702, The Cubical inches ina Buſhel. © ' 
is to 1728, 742 37544 The Cubical Inches ina Cubical Foot. 
So is,544800.5,7 36236, The Grains in aBuſhel by trial, - 


| to $509422:3,707978. The Grains in a'Cubical Foot, Multi- 
pliedin . . 32398813. The Cubical Feet in the Globe 1276 


| s 18,105891 ſhews how many Barley-Corns if the 
[05 cd Gen fpr, heme y Barley LA. 


_ CoD net — we prrner——_ - w——_ 
S q 


 *(ts) ; 
Globe was converted to Barley, it would contain; which ſab- 
ſtraed from the Log. biogBot, the price of the Sheep. 
28,ro5891 


75996. 0,897971 , ſhews that above 7 ſuch 

een if m—_—_ to Barley, is not enough to pay for the 
cep: 4.e. 

Or if the whole Globe was covered 3436 Miles, equal to 

<a a of the Earth high in Barley, there would not 


= 7 would be equal to 7 times this Glohe, whoſe Semi- 
AS is 3436 Miles; Spheres in triplicate proportion 
of their Diameters 12 E, 8, that is here where the Diameters 
are as, 1 and 2, the Spheres will be as r and 8, take the diffe- 
rence of the Spheres, it will be as 1 to 7. 


of Ele ion , Quantities. 


1. The Hleaion of ies may likewiſe be found out 
by he Table of Figurate Numbers, or ee by the foregoing 
Rule ; for it is/but the addition of the ſeyeral Combinations 
that are under it to the Number it felf. | 

As, How are the EleQtions of ten Quantities ? 

by x Tabs mult ſee how matty Combinations there are 
of 2, 3, 4, 5, 6,7, 8, 9, and 70, in ren Quantities, as isalrea- 
dy done in the ref 26 7th, and, a Sefton, which added to 


; 10, makes 1023, 


1044541 10-+2104-2 DET EN Ls rx04-49 4 17208 
1022 , the Eletions of 15 Quantities. 
f Iu. Bow many” Conjundtions may there be of the feren 


The Eletion of 7 Quantities lefſened by 7, the number of 
Planets is equal to the Conjundiion of the Planetgas, 2 +13 5+ 
35--21-+7+1=120, the Conjun&ions, that is to fay, there 
1 Colt. Fhanels; 35 Orabtiioneeds lanets, 
35 
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0 6mee 41: of 5 Plancts, 7 of 6 Plancts, and x of 
7 lanets. \ | | 

1.5. There is a Key that hath 8 ſeveral Wards, and itis 
deſired to know, how many Locks whoſe Wards differ, may 
be made which that Key may unlock? 1 anfwer, 255 
Locks. » 

I 23 4 5 678 , 
8-j-28--56-+70-t-56-4-28+8-+-1=255 | ſeveral Locks; 
$ whereof have but one fingle Ward, 28 have dguble Wards, 
56 treble Wards, 70, 4 Wards, 56, 5 Wards, 28, 6 Wards, 
8, 7 Wards, and 1 Lock hath 8 Wards. 

But if it had' been required to know how many ſeveral Locks 
might have been made, which that Key might unlock, and 
neither of the other Keys ? I Anſwer, RE and cach 
Lock muſt haye 4 ſeveral Wards. | 


16, But in caſe of EleQtions, where it is deſired to have it 
ona Gpneny | 
Moen wor by the Rules of Geometrical Progret- 

NM | 

Let r= to the Ratio, which here is always 2. 

= the Sum of the Terms. a 

s = the number of the Terms. Then 

r(!) —1 =s. That. is to ſay, Multiply the Ratzo 2, as 
often in it ſelf, as is the Number of | Terms, and from it ſub- 
ſtrat 1. theRemaineris the Sumiof the Eledtions. 

As the 1cth power of 2 is 1024. from which ſubſtra& 1. 
the Remainer ſhews its Elefions, 


17. How many Ele@ions are there of .the Letter of the Al. 
phabet?, r(@)— 1. 5.6.4 (')—1, \4 

r (29) = 16777216 = to the 24th power of 2. 

Subſtraa I. 


16777215. The Number - of Eledions of 24 
Letters. C2 That 


(12) 

That Ele&tions do proceed as the Sums in Geometrical Pro- 
greſfion, whoſe Ratio is 2. appears ; as Francis Schotem in his 
7 gee 1g : astake4 ſeveral Magnitudes, 
4, II 


4, b. ab. — 
a,b,c, ab, ac,be, abc. er —7 | 4. 
a, b, c, d. aby,ac, ad, be, bd,cd,abd,abc,acd,bcd,abcd. 1 5 e, 


Or thus, leaving out thoſe. that are mentioned.-in the fore- 


d, ad, bd, cd, &:::, 
So that theſe which are the Differences of the Ele&ions, do 
allproceed in Geometrical Progreſſion, and the Ele&ions are 
the Sums of Quantities proceeding in Geometrical Progreſ- 


- fon. 1 | 
Ele. Dif. of Elettions. 


831A - 


abcdefebs. 
0 14h ele febik | 
abecdefgbikl. 
abcdefgbikim, 
abcdef 3 ik n 
abedefebikimne. 16383, 
abc defgbikilmnop. 32767; 
sbedefghikimnopg. 65535. 


(13) 
Of Variations of Quantities, 


18. Having conſidered the Combinations and Eleftion of 
gpatinies » let us conſider their Variations or Changes of 

aces. 

One Quantity can admit of no Variation. 

Two Quantities admit'of 2 Variations; as ab, b 4. 

Three Quantities of 6/Changes ; as, abc, acb,bac, bc a, 
cabandcb a; which is| found by ara, pe Indexes 
together, viz.; 2 into 3 ; for two Quantities or Letters, admit- 
ting of 2 gs, uy are ; feveral times: Letters; and 
conſequently 6 3 45, 4, b, c, do admit of 3 Combinati- 
ons by 5 Set. viz. ab, ac, bc: andeach of- theſe of 2 Varia- 


tions; therefore the Variations of 3 Quantities are &. 

Four Quantities hath 24 Changes; for 3 Letters admitting 
of 6, there are four ſeyeral times z Letters; and conſequent! 
4 times 6 Changes, #. e.24 3 as, 4, b,c,d4: hereisa be, 4b 
acd, andbcd. Noweach of theſe, as by the Jaſt, do admit 
of 6 Changes: To the Changes of 4b c, prefix, d, then you 
have 6 Changes; dabc, dacb,db ac;dbca,deabdect a. 
So to the 6 Changes of ab4, prefix c, you will have 6 other 
Changes. So to the 6 Changes ac 4, prefix b, you will have 
other 6 . Andagain, tothe 6 Changesof b.e d, pre-- 


fix «, you will have 6 other Changes. Son all you. have 24 
Changes of 4, b,c, d. | | 

Five Letters, on the ſame account, admits of 120, . made by 
Multiplication of 24 in 5. | 

Six Letters of 72 0, made by Multiplication of 120 in 6. 

Seven Letters of 5049, made by Multiplying 7207, 


19. It is required to know how many ſeveral Combinations 
with its Variations, there are of 3 Letters in the Engliſh Al- 
phabet. Multiply its Combinations 202 4,, in its Changes 6, 


and 


(18) 


and the Produdt 1 21 44 is the Number of placing 3Letters in 
the Alphaber, with all their Variations, | 


20, But if there are 2 , or more Quantities or Letters of 
one lort, then divide the whole Namber'of Changes by the 
Changes of the Number of thoſe Letters, and the jent is 
the Number of es; as, 4, &, b. Divide 6 its Changes by 
2, the Changes of a Letters, the Quotient is 7, and ſo many 
Changes _— 

Soaaabe 20 Changes ; for Divide its Changes 120 
by 6, the Changes of 3, its Quotient is 29. 5 

arr _—_ rows —_ - nag 2 or more Letters 
of one fort, then Multiply their tog@ther for a Di- 
viſor; as, 44 4bb, Divide its ges 120 by 12, thePro- 
du& of 6 11 2, being the Changes of 3 and 2, the Quote is 

10, its Changes, 
So there are 6 Changes of 4 «bb, 210 Changes of acabbce. 
Quantity. Variations. 
' 


— 


ay PODL-L 


12. 47900I600, 
13, 62237020800. 

T4. 87178291200. 

I5. 1307674368g00; 
16. 20922 789888000. 
17. 355687537996000. 


18. 6402375683928000. 


(15) 


{ 19. 121645137994632 000. 
20. 2432992759g392640000, 
21, Flogog57957745 449000, 
22. 11240010750793996 $Qoco. 
23. 2585202472661 9192610000. 
24: 62044859343 8860623360000, 


be found how many ſeveral Changes 
e on any Number of Dice ; as, 


By this Method 
there may be on exch Clan 


On ; Dice. 
Chances. Changes. 
I 3 I 3 r, IT . 


38,3 3. 
I, 2, 3- 6. 


On 4 Dice. 
Chances. Changes. 


I, T1, 1,1. FT. 
|) I,1,Z7. 4. 
3, Iy 2,2» 6. 
I, I, 2,3. 12, 
1,2, 3, 4+ 24. 


On 6 Dice. 
Chances. Changes. 


4,1,1,1,1, 17. T, 

I, 1, 1,1,1,3. 6G. 

1,01, 1,1,2,2, 15. 

I,1,1,1,2,3- 30, 
1,1,1,2,2,%. 20. 

1,1,7,2,2,3. 60. 
" 1,1,1,2, 3. 4. 120. 


0, 1,253;.% 3. 


90. 
I,I,?,2, 33 4+ r 80. 
1,1,2,3,4, 5. 360. 
1,2,3, 4» 5» 6. 720.. 


21 Ea a ent af ha iis with all its 


Variations ? 


Multiply all its ſeveral Combinations with its 


es, 


then the Sum of the Produdts is ered Eleaions with 
their Changes. 


Mulriphy 


os 


IO in 1 — - 


45 in DIPS Me at nes mn er” 
210 n FEI 5040. 


252 In 120 —— ——3 9240. 

210 In 720 —.-I51200. 
120 in 5040—-—604300. 
45 in 40320——181 4400, 
10 in 36188026: 8800. 
1'in 2628800—2 628800. 


9864100 = al its Eletions 
with their ſeveral Changes. 


'of Compiſition of Quantities; 


Although this is the moſt compoſed way , yet this is the ca- 
ſieſt to be performed for if the compoſition. of two.Quantities 
in 10, or any other Number om (as the Alphabet) is ſought; 


it is but ſquaring 10 or 24 , and therefore there axe 1 -© \.on- 
jundtions of Mfg 6.193 576 of 2 Letters in the'Al- 


Multiply 


-phabet. . 


23. If FO copihion of 3 Quantities be fought, it is 
the cubing of the given Number , as, 1000 ,'0 F 3" Figures. 
13824 of the Letters in the Alphabet. Ss 

If the compoſition of 4 Quantitics, then it is the Biqua- 
dratick power of the number ; as 10000 'of the Figures, 
331776 of the Letters. 

If of 5 Quantities, the Quieſendichpowers, as,' 1 00000 
of the Figures. 7962 624 - 

If of 6 Quantities, the Cubocubick power; as, 100000d 
of the Figures, 191102976 of the Letters; and ſo of more 

uantities. 

t may be Objeaed, that herein I ama miſtaken ; oe ts 


(r7) 
Table of Numbers there 'are-but 900 Conjunftions of 3 Fi- 
gures ; for the Figures under 1 ©, are but of oneplace; between 
10-and 100, of 2 places, /.. - -.: F 24 
- L Anfiver; If in writing thoſe numbers, you will ſupply 
what is ta-be underſtood, by filling up the void places with Cy- 
phers, as 000, O01, 002, 00;, 04, &c. OIt, 012, Ol3, 
O21, 019, ©75, Oc. you will find there are 1c00 Numbers 
that conſiſt of 3 places. 

How many ſeveral diſpoſitions may there be of the 24 Let- 
ters, taking them by one and one, two and two, three 'and 
three, and fo to 24 ? | 

If it had been demanded to know how many Diſpoſitions 
or Compoſitions there are of 24 Letters, accounting each time 
24 , 'the Anſwer would have been, | 

133372577685048412444908147: 847776 , The  Niim- 
ber of ſeveral Compoſitions that 24 Letters may make, be- 
ing the 24th. power of 24: But being we are to find all the 
Numbers proceeding in Geometrical Progreſſion under it , 
Let r=Ratio=24, and e=firft Term==24. 
t= Number of 'Terms, | ins 4 
z= Sum of all the Terms. 
Mi SK b2 abs a appr yaw, 
that is to ſay Ratio 'd by an Unit,is to erm, 
ſo is the Moti i it ſelf as often as is the number of 

Terms leſſened by an Unit, to'the Sum of all the Terms, 

The 2 4th. power of 24 is : 
1333735776850: 8412444908147: 843776. Which lefſened 
by- an Unite,and encreaſed by 7 of it, is the Num.defired,thus; 
r()—1 . 1333735776850284124449081472843775. 
= 3= $79885120:69688749760470:0558425. 

—  -1 391724288887: 5299942512 8497402200. the 
Number ſought. Which ina French Author, Entituled , Elemens 
des Mathematiques;, Publiſhed 1675. is miſs-calculated, where 
he gives you the Anſwer, but not the manner of Operation. 


D 44 (12/4 


(tT) 
matry ſeveral | Chances are there of 2, 3, 4,5 


According to the foregoing Rules, I ſay there are 36 chances 
on 2 Dicey 216 chances-on- —_— 1296 "wry. 


nds Dice ? 


2776 chances on 5 Dice, 46656 


a M 


on 6 Dice. - 


i. _— W A” WY _ 


A more particular Account Rr to the i fo egding 


Rules of Variation, on 2> 3» and 4 Dice, fo 


The ſeyeral Chances on 2 
Idice. 


Cfts. Ports, Chanegs. Sun. 
4, T2,” 14 7. I 


The Sv of the Chances of | 
2, iz 4 ©, 6 Calts, are 15: 
Sodikewiſe of 12, 11, 10,9, 


15 16 


eth, 


$ Caſts, are 15 , which Ihave 

forbora to {et dowa in parti 

cular, for that they we . the 

Sum; as; 25 354556. Mmta- 
enwandis. 


7 W—_ 


The pers Dice. 


»:48 tin x 2, 

419 172 23 | 

WC Cy er —  ——SH__—k 
1'32 3 

113 3 
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- Calts-. hoy We SE a0 


29:0 10 oilggee ) 12-2) 

F223 4 

e<'6,22C. - 10: 
WW 90 
8,20 | FF | 

' 9419 56, | 

; Yv, 7& 8o | p14 
11,17 104 
12,16 125 
13,15 140 


375+ 


Which ting doubled, is cad add 146, the” 
Chances on promaten (51296, the Chances $n 4 Dice. 


——_—O 


? 


a4; is , 910j90 
,"_ jp hpob wlaba ns 


IEEE 
2f me 
" andin, 3 A 


ate 
alqbear of Enna F] Changerare 3s GG lamhich 
a 10 Pure ou s Fill ; find, ROE.0 2696p ſh many 


there are 720 Chances —_—_ there are ſingle airs. 

The ſaid number of 360 Chances having no Pair, may like- 
wiſe be found by 5, 5, thus 6—3=3. widh whichentere e Ta 
ble, and even with it in the Fourth Row, ſtands 1 y ,..its Com-- 
bara" whichmultiplicd in its Changes 24, produces 360,.. 


-T 


I will give you another Mathenatigal Ohlaryation on Dice. 
The particale Chances n 2 Dice ave 


TRLECHY 


Row, 
$5 rays 2; fete 90 5 So thr 
192 
> 5.e. 16 Chances, there is neither 5 nar 6. 
r of 34,6. 9, there isneithet 4; 4, nors.” | 
'6f v4 $:e.'9z there is iter T5 nors. 
Than beaphet er Chaneey;'>" 


27, 729. 
&» . Gay) 256, 1024, | 4D96, | 
Fy 253 125, G2F, Z125,15625, 
6, 36," 216, 4296, 7776,46656. 


This is2 Table of the Powers of 6, anc! of the Numbers under 
ut ; and by at may be acrounted bore fro Chancesthere 
arc 08 243, 44 54:0r's Dice; and how there are where 
there is no $,;.br acither 5 gar 6, or theinbby; 4,55 nor 65) or 
neither 3, 4, 5,nor 6. On 2 Dice we it al ; 

On ; Dice, I ſay that there are 125 Chances where there 
s na 6, and 91, where there is a 6; for 216—125=91; 
that is to Hay, in the Cube of 5 there is no 6. In the Cube of 
4». that i8y 644 thexe is neither 5,g0r $ 5; and-the Remajner 

it being from the Cubeef Ga ©5216.) 15152, 
which are the Chatices where there is a 5, or 6. 

216—27=189, which are the Chances where there. is a 4, 
5,0r 6, andthe Cubes 7, ſheweth that thergare.z 7 Chagces 
that have neither.,q, 5,90r $. 

If it be demanded>an how many Chances on 4 Dice, ahere i is 
no 6, I fayon 625, the Biquadrate of 5; and 1296—625= 
671 ; and in ſomany Chances there isa 6. _. 

In 2 5 6Chaſſces there ts neither 5 nor 6. 129 —25624 20, 
and ſo many C th eithera 5 ora 6. , 

In 81 Chances there is neither 4, 5, nor 6 ; 1296—-81= 
1215 z {o.manyQhances bath cither aq 55 056. 

In 16 Chances there is neither 4, 5,nor 6. 42 96-16= 
1280, and ſo many Chances hatheither 3, 4, 5, or 6. 

- * Aﬀter the fame manner, on 5 or 6 Dice, A 


hl 
be ſhewn,; and what is ſaid here of 6, is true of any othe 
ſingle Chance. 


Foraſmuch as, all overs of\Numbers darconſift of ſeveral 
Compbinations.of Differences , as will appear; I will preſent 
"you with a View of the Tables of the Powers of Numbers, as 
in relation to their Differences; and how ( having any Power 
with its Differences) .to find. any Power and its Diffe- 
rences. 2 

1. The Differences of Squares do proceed in Arithmetical 
Progreſſion, and its common Difference is 2. 

2. If you ſubſtra& the Difference of the Differences of any 
Power, 1o often as. the Index of the Power is,' you will find 
they -do-encreaſe in Arithmetical Progreffion, and their com- 
mon Difference is found by Multiplying all the Indexes under it 
together , and in its own Index. 


16 
25 
36 
49 
64 
8x 729 217 48 6. 
oO 100 ] 10 ro02/ 77 547 6: 


wv naw ww -0 


C. 
x -- 
2 
3 
- 4 
5 
6 
7 
$ 
9 


- 


Its Conmict Difierence 6, is made by Multiplying its 1 
dex; int, Jaoy | 
- 6, 


I- 


(vs) 


b. Biquadrate, or Cuadriquadrate. 
o - © #4, Its rſt Difference. 
I i 4  þ. Second Difference, | 
2 ,16 1Is 14 g. Third Difference. 
3 8 65 50 36 b&, Common Difference. 
4 
5 


256 175 i110 60 24 
625 369 194 84 24 
6 1296 671 302 108 24 
7 2401 Ilog 434 132 24 
$ 4096 1695 5go 156'24 
9 6561 2465 770 180 24 
10 10000 3439 974 204 24- | 
Its Common Difference 24, is made by Multiplying its In- 
dex4,in 3 in2. 
mY 1 irft Differenc 
© Firſt Dy e. 
1 I f. Second Difference. 
32. '3t 30  £. Third Difference. 
343 21t 180 150 h&. Fourth Difference. 


© 
I 
2 
3 
4 1to2z4 781 5750 390 240: kh. Conmmn Dif. - 
5 3125 2101 13a0 750 360 1209 
6 
7 
8 
9 
0 


7776 4651 2550 1230 480 120 
16807 ge3t 43% 1830 600 rio 
32768 15961 6930 2550 720 120 
$9049 26281 10320 3390 840 129 

10 Io0000 4OgFI 14670 43509 960 110. 
Its Common Difference 220, is made by Multiplying its In- a 
dex-5, in4, nz, ina. 


K 2 


F 26) 


—— r="_—_ _—_ 
NG ERR 


0. ane fr Spare that he fquace of 5. 
Fe, for Cube. . _— CTR, or Biqua- 


© C. for Quatricube. 

Any Power with its Differences being given, to find any 
other Power and its Differences , ket $ ſtand for the Power 
given; d, for its firſt Difference; f, for its ſecond Dife- 
rence ; 2, for its third Difference; b, for its fourth Difference; 
k., for its fifth Difference ; m, for-its ſixth Difference, 

And if the Power be greater, no more Symboks. 

With the Differences of the ſides of the Powers given 
and fought , enter the Figurate Table, and to the Poyer 
given 6, add fo many.l's asarcin- the firſt Row even with the 
Difference of the fides; and fo,many f*s as ate in the ſecond 
Row, and ſomany Py are in the third Row, fo many h's as 
are in the fourth Row, ſo many s as arein the fifth, and {o 
many ms as are in the freth Row, where occalion requires , 


and the Sum is the Power ſought? - | 
If the Dojo ; be a Squres take” 'only the two firſt 


Ka Owe; ufe only the three firſt Differences , £5 x. 

If aBiquadrate; the four firſt Differences, Ly f, g hk. 
If a Quadricube ; the Differences &, h & and, 

If a Cubicube; the Differentes 4, 7, o3 Ty a: 


The Square of 5 i8'35=b,; 8=y, f=2: ' What is the 
Square of 9? g—5 =4 With wen enter the Figurate Table, 
then #44419 f=L. 9- 

" 254-3620 = $1. = 
1TFhie Dibbe of: xit+7: What is the Cube of 107 ) Here 
b= 3.d=19.f=12, g=6. 10—3=#. With it'emtbrthe 
Table. 

-$+7 4+-28f+ 877=T005= Cudedfio. 

a7 +133+336+504= +14 000. AY 


(a7) 


The £0. of, is 2565- What s Z Q. of 165 H re 
b=256. d . f=110. g=50, h=24. 19—4=6. 
With it en igurate Table; * Then, ©. | 
.  b+6d-+21u f-- 55g + t16b=Q2Q.10, | 
256i 050-+2310-+3 360-1-3024=1 0009, 
of 4 is 1934, Whatisthe QC, of 16, Here 
b=1024, d=781. f=570., g=390. b=240. k=i20,. 
IO0—4=6, . 
bÞ-6 d4+:21 fo-56 y-+126 b+251h=£LC.o, 
1924+-4536--t1970+21 840t+30240+30240=1 80000. 


As the Powers are thus found, ſo are their Differences 
if it be d its firſt Difference that is ſought, then let the firſt 
Row be joyned tof, the ſecond to g, the third toh, the fourth 
6. "a on 


If itbe f, the ſecond Difference, thenlet the firſt Row de 
joyned tog, the ſecond to bh, the third to k, 
If it be g, the third Difference, then let the ficſt Row be 
joyned to h, the ſecond to k, &c. 
As in the Example of the Cube; b==27 . d==19 .f=t2:, 
—6. What the Cube of 10 is we have found, what are the 
ifferences ? 
d-{-7 f-4-2 $9= the firſt difference of 10 . =d. 
19+84+168=271=4. 
f4-7 g= ſecond difference f. 


11-+541=54. 


The Cube of 1o is 1006, what is the Cube of 20 ? 
=1000, i= 271 . f=54. g=6. 20—10:=10. With 
x0 enter the Figurate Table. "eg 
b-j- 10 d+55 f4+-220g=Cubeof 29. 
1000-þ2 7102 970-1} to0=80do. 
4+10 f-5 5 g=dtirft difference, 
2714-549 0=1141, 
71+549T-33 _e he 


(28) 


' Frog=f ſecond difference. 
544 60 =114. 4% 
b+d+f+g= Cubeof 21. "IE: 

$000+1144-+1 14-+-6=9261. 


- In'the Example of the ricybe given, what are the 
Differerices ? _ 


d+6f + arg 56h + 126 k=d. 
7381+ 342081901 3440-+1 51 won r. hi 
6þb+21k= 
f+-6g+231tb456k=f S -£ 
$70+2340-t-5040+6720=14670 Oe ike tt 


b+6k,=: b4-d+f-þ- g+ b4-h= QC. nn 
249-4-720=g60 100000-+-4cg5 1-þ-1 4670-43 50-þ 


660+-120=161051, 
My manner of diſcovery hereof, was thus ; 


2 wwe made theſe Obſervations on. the Tables of the Dif. 


ferences of Powers. 


7. Every Power is equal to- its own Difference, and to all 


the Diflerences above it; as, 
O 16=7+5 +3 +1. 0$.54=37-þ19+7+-1, 
York infer hate L C. 243z=211+31-+1. 


2, Every Power increaſed with all the Differences that 
fand in the fame Row , is equal unto the next Power fol- 


lowi 
"Y. 2 16 +7-+2=£. 25. 
Cub, 64+ 374 18-46=Cc. 125. 
Q£.:56+19z3-þ1n0+6c-þ14. QQ. 625. 


3.Every 


| (29) | 

3. Every Power increaſed with the 'Difference under its- 

apr pom ay = you on ena with any Power rey 
is unto that Power; as, £. 9-79 +11=£, 36. 
C. 8+-19þ37=C,64. 09. 16+653+ 177=2L£.256. 

4. Every Difference is equal unto the Difference above it, - 

and all ſtanding even with that to the right hand, that is to be 


underſtood where the Table hath its full Differences. 
As inthe Table of Cubes, 9i=61-+-244-6. 127=91+- 


. 3o- 6, 
In the Table of Quadriquadrates, 67r1=369+294+ 
$4-1-24- 


3 Obſerv. b4-5+7+-9=25=Q. 5. 
b+-5 #.e. 3+2, i44+F.-:44& ;.-; 3: 


4 Obſerv. oe. $425. 5.44 f. 
| 6 +4 7- 
Lo - f. 
bg fe. 7-4-2 1.7. db f.2 4+3f 9. 
| 4 Eo Bs: 34H+Yf. 
So that b4+-344-6f=Q.5. 
479 + =O EENe 


I the next place, I tried the \Cube | befirn peationsl th 
5s vl] Li: 37 +61 I -127-+, 
b=27 e=9f=13. g=6. { TIED 
3 Obſerv. b+ 37.1. e.19-þ-12+6. d+ fg. d+f+g=37- 


4 Ob. 


i (30) 


<a 199. = 374Þ+fbgs. 24+: 
4 Obſerv. 487. 5, e. 5 74-19-46 —_ Fre. & Aye 
; 'y $I =61 
61.d-[-21f+t3g.fd 43 f 
+91 1.6,61+244+6, 1. e. 24. | Frogh -|- 6g 
6. ' - £3 =91- 
91.d4+3f+69.2d+ 4f 
1<127.,1.0, 915]-30-4-65.e. 30. FragS + 10g 
6, £3 =127- 
1274 +4f+1 og. d+-4+- 
+169. #6. 127443646 36. f+q4e > 15g= 
| 6. [3 16g. | 
 169.d-+5f-þ-1 59.2 44+ 6f 
+217,1.6.169-+-42+65.6. $29, f+5p.> ig 
\ i. , i 4 ''v. =217 
217.4-+6f-þ: 19.2 d+7 f 
+2715.e.217-4-43%+- 6.i.c 48% f+ b-pabg 
| 6, ' GI=23Jb 
744-2 8f + 84g. 


b-+- 7 d-þ2 8 f4+ 84 z= Cube of 10, 
27-t-133-t-336-+504=1008, 


In the Biquadratick Power, 1 found after the ſame maniier, 
thar the QL. of 3, thatis, 81 _ 2 2 
be 
+7d+2 8f+84 g4210h=LQ, ro, 


45 5-1 4590-302 4-t-5040=10000, 


Hered=65 .f=50 .g=36.h=24. 
From 


+ 


(31) 
From whence I obſerved that- the Fi with the 
Differences, were all Figurate Nunkels, wall To proceeding in 


order. o _ = 6s 
T Ian joyned. with the firſt Difference, d, to be Lateral 

umbers. . —_ 

Thoſe joyned with the fecond Difference,f, to be Trian- 
gular Numbers, | | | 

Thoſe with the third Difference, g, to be Pyramidal Num- 


bers. . 
Thoſe with the fourth Difference , þ, to be Triangulo-Py- 


zamidal 'Nombers. + 1 | 
Thoſe with the fifth Difference, k,, to be Pyrami-pyrami- 
dal Numbers. | 


-. Biitas/in//Combinations, in caſe where there is, no Figueate 
Table; or the Number of the Dofros of. the fides do.ex- 
ceed the Table, the Powers maybe thus found 3, } ..... 

Take the Difference-of the ſides of the Powers given and 
fought, and increaſe it by an. Unite as'often as the Index of 
the Power is, ſave one, placing them with the Sigg.of Multi- 
plication x between them for a Dividend; theri place an 
Unite with the like Number of Figures increding by an U- 
nite with the Sign 'of Multiplication x betweenthem for a 
Diyiſor ; then prepare the Terms , by dividing tte Dividend 
and Divifor by each ſeveral Number in the Divifor, and the 
Diyiſor will be brought to an Unite; then multiply what 
is remaining in the Dividend, for a-Luptient. 

he 90. of 10 is 10000; what” tho<Q\ Of 20 ? 

A > Io TON 
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0 1 NIExHixt2xE3f |» * 
The Fattors of the Quot.The Q not.. b. 10000, 
T0 1064 10x7439- '- 34390; ( 
Fx __ F5f, 55 #974 $5357% - 
gx11ng © _— 220x204, 44880. 
3 


» Jl 5X24. 17160, 


——  _— 


FxII*13, 71 
The Q. Q. of 20. 160000. 
This differs from the manner of operation in Combinations 
in this, that there the Quantities do decreaſe, and here they 
do increaſe in Arithmetical Progreſſion. 


The 2:C. of 5 is 3125 =b., 2101 =d, the firſt Diffe- 
rence 31; r320=fFf, '750==g. 360=b. 120 = k, what 
is the Q.C, of x05. 105—5=100. 


FX4X3x2X1 )1©00X101X102x103X*104( 


The Fattors in the Quet- 

200 -- | 100, 
$ox101./ wh 5050. 
$02101934 171700, 


25*101x179103 = 4421275, 
- | $SXIQIX17X103x104 91963520. 


|. thats, _ b. | 212F, 
100d, j.c. 109x210! _ 2101 00. 
505of.i,c $050» 1320 m_ 6666000. 
171700 g.1k, 1717cOx750 118775 c00. 
4421275 bh, ic. 442127 5x360, 1591659geoo, 


91962520 k. i.e. 91962 520*120, 11035 #420. 


1276281 Rong. 


(33) 
This way ſhews how any Figurate Number for any Latus 
may be found, and any Figurate Table may radi Fo as 


what are the Figurate Numbers for 30. 
& 0 9. 7 ON 30X31#32x33x34x35*36x 
37*38*39* 40. 

The Fattors of the Quotients are The Quotients. 
x | t I 

2130 Zo 

3]r5x31 . 465 

4] 5*31x32 4960 

5 |$x31x8x33% 40920 
6|31x8x33x34 27583256 

7 |31x8x11x17xX3F 16273 160 

8] 31x$=11x17*5*36 8347680 

9] 31*11*17*5436+37 38608020 
10]31*11*17*584*37*38 163011640 
11|31x11*17*2*37x33x39 635745396 
12|3194792537»38»39n40 2311901440 


Agreeing with my Figurate Table, 


A Demonſtration of the Rules in the gth and laſt 
Paragraphs. 
Lthough the Rule here given for the fading a Figurate 
Nuwber, and the Rule in the 9th. Paragraph do differ in 
this, that the Quantities there do decreaſe, here increaſe in 
Arithmetical Progreſſion, yet they do both ſpring from the 
laſt conſequence cited by me out of Monſieur Paſcall on Figurate 
Numbers. 
F For 


| (34) 
For by that conſequence any Figurate Number with its 

place being givet); it+ is eaſie to find its. next Number in a 
Diagonal Line either upward-or dowaoward. -; ..; | 

As 165 being the.gth Number in the 4c Row, what is the 
8th Number in the 5th Row 2 Say, as 4 is to. 8, ſo is 165 to 
330, the Nvmber required. | 

What is the 1 ctbþ Number in the 34 Row ? Say, as 9 is to 
4, fois 165 to 55, the Number deſired. bn 

3060 being in the 1 5th Line in the 5th Row, what are the 
Numbers joyinng to it in the ſame Diagonal Line? Say, as 
6. 14:: 3060. $568, being in the 14th Line in the 6th 
Row, Again, 15. 4:: 3060. 816. being the 16 Num- 
ber in the 4th Row. , 

And eonlequently , the place of any Figurate Number. be. 
ing given, - that Figurate Number may be thos found ; © | 

Firſt; Find the Natural or Lateral Number in the ſame'Di- 
agonal Line, then the next Number to the Lateral inthe ſame 
Diagonal Line, then the next to that , until you come to the 
Number deſired. | wt 

The Lateral Number is known by ſubſtratting 2 from the 
Sum. of both places; that is from the Number of the Rows 
and of the Lines. DAE 21 | 

As what is the 5th Number in the 34 Row ? 

-Fhe Sum of 5 and is 83 from which ſubſtra& 2, there 
remains 6, the Lateral Number of the ſame Diagonal Line. 
ow ſay, 45@ > t0'y ; Io is 6d is xhe Number (requi- 


What is the 4th Number in the 4th Row? Say, 
4-+4=8, leſſened by 2, is equal to 6, its Lateral Number, 
then 1ay as defore, 2. 5:: 6.45; Againſay, 3.4:: 15.20, 
the Number ſought for: Or thus; be 
np! 21,2107 Gals, 015992 oh a1; G6; 36% $3.4 
24 64:53, TI Again, 3:4 *: bl 6 Ty 
= 20, | 


What 


35) 
What is the 6th Number in the 6: Row ? 

- '6-4-6=12, leflened by 2= 1c, its Lateral Number, then 

find the next toits Lateral Number in the {ang Diagonal, and 


ſo continue working until you ſhall come to the Number 
4 


| aired, thus ; 2.9.10: = = 45, the grb Number 
mm the 3dRow. | 


10 * «8 
Again, 3.8:: 45) Ix =120. the £rþnum- 
ber in the 4th Row. 
10* 9=8 IOzgn2s 
Again, 4.7: mT (120) 4 f =2310 the Jth 
Number in the ith Row. 
! . \ Jongrss 108g» 8% *» 6 
Agony Fw 4.* Tagen nt tw) ICE 
— 252; the Number ſough SOT ITE 


delivered in the 9th Se to Hfoy 2, 3,4» 5, and 6 Quanti- 
ties in 10. 

What are the 6: Numbers in the 3d, 4th, and 5th Rows ? 

Theſe ſtanding in ſeveral Diagonal Lines, muſt be wrought 
ſeverally. 

6+3=9. —2 = 7. its Lateral Number: 2.6: :7. 
== 21, the leader defired inthe 3d Row. 

6+4=10 —-2=8, its Lateral Number: 2.8:: 7. 
LAS — 28, the 7th Number in the 3d Row. 


ki 7*8 6*x7x8 
Again, 3.6:: _——_ 28). IT] =56, the Number 


required in the 4th Row. 
6+5=11 —2=9, its Lateral Number, 2.9:: 8. 
—— = 16, the 8:b Numberio the 34 Row. 


F 2 Again, 


R (36). 
Again, 3:71: 36)2552 = 84. the 7th Num- 


n2 
ber in the 47h Row. ; 
*#: «$69 67 n 
Again, 4 . 61: IIS =126, the 
Number deſired in the 5tþ Row. 
v0} 4 5 
6» 7 6 «$8 6 x 
—7* = $56 F< 326 $0 


2 — . 3% 2 _— g 4%3% 2 — 


6*#7*#8»9x10 
Fn4%3n2 
The Method of - General Rule to find any Figurate Number 
then'by dividing the Diviſor and Dividend by each Number in 
the Diviſor, the Diviſer is brought to an Unite; 15 Exc. 5. 


=2350. 


Here follows a 
Table of Figu- 


rateNumbers. 


(38) 


( 


| Late- \Triangu- | Pyrami.. | Triarouli-' Pyr ami-pyr a- 
(Units rals. Surg | rg valet] * mide 
I | I I | I I I 
I 2 3 4 5 6- 
8 3 6 IO T5 21 
I 4 IO 20 35 56 
3 23 BB. fs. 4 iO; AY NG. 126 
1 6 21 56 126 252 
I 7 28 84 210 462 
I 8 36 120 330 792 
I 9 45 1 I6F 495 42 87 
Po. WH ho y 3y 230 —_2*% 2002 
+3 | us 'Y 66 456. 1008 |}. .,- 3003 
I tz 78 364 1365 4368 
I 130 T"o1 | 455 | #184 vt88 
a} Tx | [ads -þ 360-7, © $568 
i:.4 15. | to ' 680. | © $:6>. 11628 
1 | 26 
I | 
* 1'8*- 
14 iy 
r_| 20 
I 21 
I 23 
I 23 
I 24 
I an- 
wp” 26 
I 27 
I 28 
I 29 
I 30 


230430 


> | 296010 


$7 6740 
475020 
$93775 
86281 
906192 
1107568 


| [21364904 


1623160 


36 
I20 


ro 


79? 
1716 
3432 

6435 
11440 
19445 
31324 

'Fogzs88 
77520 
116280 


170544 

245157 

346194 

480500 

657800 | 
. 888930 
213 84040- 
1560980) 
203 58p0'' 
e629575 


3355856 
4272048: 


I 
& 9 
| <9 
165 


anne SQL 


- 4287 
3003 
6435 

12870 


ah. 


?4 _—_ 
7 


945 By 
125990 
203490 


| ITE 1 


490314 
73547i- 
1081375" 
IF62095'+ 


2.32 @07F 
 —— 


3108105 ? 
4292715 


ſF$529257}- | 


78889p5” 
10468310) 
138841567 
184562 04.7 


LL ata $534 4g 


6724520” 


30260340 


$347680-þ 386p8920' 


5 


*G 
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4 


I I I 

10 It I2 

55 66 78 

220 2386 364 

75 1001 7- |  ThE$ 

2002 3003 4368 

5oog 8008 - 12376 
11440 19445 31824 
24310 43758 75582 

| __ 48620 92378 167960 
92378 184756 352716 
167960 352716 705492 
293930 645646 1352078 
497420 1144066 2496144 

| $17190 1961256 4457400 
1307504 3268760 77326160 
2042975 5311735 3037895 
3124550 $436285 | 21474180 
4686825 | 13123110 345 97290 
6906goo | 20030010 | 54672300 
IGoI5Foog 80045015 84672315 
14307150 | 44352165 | 129024480 
20160075 64512240 193536720 
28048800 | 92561040 | +286097760 
38567100 | 131128140 | 417125900 
52451256 | 183579396 | 6002w5296 
70607460 | 254186856 854992152 
941432 80'f 348330136 | 1203322298 
124403620 | 473733756 | 1676016044 
163011640”. 635745396 2311801440 


On 0 


& (4t) 

It is a chief property of theſe Figurate Numbers, That 
any-Number in any Row is equal to the Sum of thoſe in the 
preceding Row that ſtands eyen with and above it. 

As 15 in the 34Row = 5+4-{-3-+2+1 in theſecondRow. 
. So 35 in the 44þ Row=15+10+6-|-3+1, in the third 


ow 

So 70= in the 5th Row = 35-4-104+10- 4-4-1, inthe 
4th Row. " 

So 126 = 750+35-|-154+5+1 , &c. And therefore any 
Number in the Figurate Table is equal unto that above it, and 
tothateven with it in the preceding Row; as 3=1-þ-2, 10= 
4*+6. 126 = 70-5 6. 1001 =71 5-|-286. 462 = 252-+-210, 


The Conſtruttion of the former Table. 


Every Figurate Number is made by adding the Number pre. 
ening areidete te; as in the 34 Row, 3=2-+1. ns 
$10 66=11 +55. In the qtþ Row, 35=15-þ20. 
220=55165. 680=r20-}-560. In the 7th Row. 28= 
21 +7, 210=126-t-84, Foog==2002-3003. From 
whence Monſieug Paſcall in a Treatiſe on this Subje&, called 
Triangular Arithmetick,, hath drawn 1 9 ſeyeral Conſequences 
whereof theſe following are the choiceft. 

1. Every Figurate Number is equal unto the Number prece- 
ding it, and all above it in the ſame Row; as in the 44h Row, 
20=10-+64-3-}-1., inthe 6th Row, 126=70-þ35+15 
51. inthe 7th 28=24+6-+1. 

2, Every Figurate Number is equal tothe Number above it, 
and all preceding it in the fame Line; as in the 3d Row, 
DRnnnTy Pore rrs. in the ws wrwes =06 
5 + 324-1. 1:6=56+35+-20-1 0-4-4547. 

Wy the _—_ of ann. _ _ of any Figu- 
rate are » by interchanging the {aid Numbers, you 

the faid 4 


will find Figurate in another place ; as the :d Num- 
ber in the 6:þ Row, and the 6:þ Number in the 24 Row, are 
G equal 

* 


AY 4 


(42) 
equal to 6, ſothe 5th Number in the 34Row, and the 34Num- 
ber in the 5th Row, areequal to 1 5. 

4. The Figurate Numbers in every Diagonal Line are dou- 
ble the Figurate Numbers in the preceding Diagonal Line; as, 
1-+4+6-]}-4+1, is double 1-4-3-+3 + 1, which is double 
14-21-13, and that isdouble 1+. 

5. Any two Figurate Numbers ſtanding together in a Dia- 
gonal Line, are in proportion one to another, as their places 
arereſpettively diſtant from their proper Line of Unites inchu- 
ſively, that is, accounting the place of the lower Nuwnber from 
the collateral Line of Unites, and the place of the upper Num- 
ber from the Capital Line of Unites ; as 5 in the Second Row, 
and 10 in the Third Row, arc in proportion one to the other, 
as2and4 ; for that 5 is in the Second Row, accounting from 
the collateral Line of Unites, and 1o is in the 4th Line, ac- 
counting from the upper Line of Units; ſo 35 in the.5 + Row, 
and 21 1n the 6th Row, are in proportion, as 5 to 3. So 56. 
70::4.5. S028. 56::3,6., $0330. 462::5.7. 50. 
300 .2300:: 3 . 23. . 


A Continuation of the former Figurate Ta- 
ble to 8 Rows only, beginning ar 31, and 
ending at 100; in regard the other Four 
Rows would (well coo much. 


ee. 


c— - — — _—— 
—_ — 


mm 
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— 


Late- \Triangn- | Pyrami- von. 157 cry - 
Units. | ral. Fan dal. | pyramidal. ramidat. 
I 31 496 $456 | 46376 | 32463 
'-1 | 32 528 5984 | 52360 | 376992 
1 33 561 6545 | 58905 | 435897 
I 34 $95 7149 | 66045 | 501941 
« 35 _630 7770 | 738i5 | 57575” 
"0-1-0 666 | 8436 | $2251 | 658008 
37 703 9139 | 91390 | 749398 
I 38 741 9880 | to1170 | 850668 
I 39 730 10660 | 1114930 | g62598 
I 49 820 | 11480 | 123410 | 1086008 
i | 41 861 | 12341 | 135751 | 1221756 
1 | 42 903 | 13244 | 143995 | 1370754 
1 | 43 946 | 14190 | 163185 | 1533939 
I 44 990 15180 | x78365 1712304 
I 45 1035 | 16215 | 194580 | 1906884 
I 46 1081 17296 | 211876 | 2118760 
I 47 1128 | 18424 | 230300 | 2349060 
I 48 1176 19600 | 249900 2596960 
| 1 49 1225 | 20825 | 270725 | 2869685 
MY Fo 1275 | 22100 | 292825 | 3162519 
1 Fl 1326 | 23426 | 316251 | 3478761 
I 52 1378 | 24084 | 241055 | 3819816. 
I 53 1431 | 26235 | 267290 | 4185106 
x 54 1485 | 27720 | 395010 4582116 
L308 1540 z 2220 24270 | 5006386 
I 56 1596 - 30856 | 455126 $461512 
I F7 1653 | 33509 | 487635 | 5949147 
I F8 171t | 34220 | 521855 | 6471002 
| -2 59 1770 | 35990 557845 | 7028847 
"| 60 1830 * 37820 | 595665 7624512 | 


þ 


— 


"—_ 


: 3262623 


- 6096454 


' 18009460 


- $5535372 


| 


' 1947792 
23247834 
- 2760681 


3638380 


4496388 
5245786 


7059052. 
8145060 
9366819 
10737573 
12271512 
13983816 
ax2goyoo | 


— 


20358520 
22957480 
25827165 
28989675 
32468436 
36288252 
40475358 
45057404 
0063 860 


61474519 
67945521 


# 


74974368 
$2598880 
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386206920 


I rm 
| rem—— cron nn 


10295 472 
12620256 


15380937 
18643560 
22481930 
26978328 
. 32224114 
38320568 
45379620 
L202 
* 62891499 
73629070 
85900584 
99884400 
115775100 
133784560 
154143080 
177200560, 
202927725 
231917400 
264385836 
300674088 
341149446 


436270780] 
491796152 
$5 3270671 
621216tg2 | 
696190560 


278789440 
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Late- \Triangu- | Pyram.- Triarguli- Pyrami A-! 

Units. [yarn : al, pyramidal.) © midal __— 
I [61 1891 | 39711 635376 3259888 

I 62 | 1952 | 41654 | ' 677040 | 5936928 
I 63 2016 | 43680 | 720720 | 9657648 
I 64 |} 2080 | 45760 | 765480 [10424128 
t_ |65- | 3145 | 47995 | Brgzs5 [11235513 
L 66 2211 ſO11tG6 | 864501 [12103014 
I 67 | 2278 | 52394 | 916895 [13019909 
1 68 | 2346 | 54740 | 971635 [13991544 
I 69 | 2415 | $7155 | 1028790 [15020334 

- 70 2485 59640 1088430 16108764 
"2& - 0b 2556 62196 | 1150626 [17259390 
I "23 | 2628 | 64824 | 1215450 [18474840 

I 73 | 2701 | 67525 | 1282975 [19757815 

I 74 } 2775 | 70300 | 1333275 [21111090 
Ci TS 28c0 | 73150 | 1426425 [22537515 
1 [76 2926 | 76076 | 1502F0t {34040016 
I 77 | 3003 | 76079 | t581580. [35621596 
I £78 | 3081 | 82160 | 1663740 |272553 36 
t Þ79" | 3160 | 35320 | 1749060-129034396 
1 80 3240 _B8590 1837620 [30672016 
"2 Bo | 3321 | 91881 | 192950 |32801517 
I 82 'þ 3403 | 95284 | 2024785 134826302 

x |83- þ 3486 | 98770 | 2123595 [36949857 
1 #84 | 3570 [102340 | 2225895 139175752 
1 -|85,, þ 23655 [195995 | 23318906 [41507642 
— us | 3741 [109736 | 2441626 (43949268 
I v87 5828 [113564 | 2555 pg@ ]46504458 

I $8 | p9g16 [117480 2672670 149177128 

I 89 "| 14005 [121485 | 2794thy (561971283 
7 = -—4095 1125580 | 2891985 154891018 


I 


=m 


CC n—nnnnmrnrnr rn runner 
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go858768 869648208 
99795696 969443 904 
10945 3 344 1078887248 
119877472 1198774720 
131115985, 1329890705 
143218999 1473109704 
156338908 1629348612 
170230452 1749579064 
185250786 1984329850 
201359550 21561 89400 
21861 $940 2404808340 
237093780 2641902120 
256851595 2897753715 
277962685 3176716400} 
300500200 3477216600 
324540216 | 3801756816, 
J50161812 | * 4151918628 
374471480 \ 4529365776 
406481544 4935847320| 
437333500 LI ——Y 
470155077 5843355957 
504981379 6348337736| 
- 541931236 © 68902 68572 || 
58x106988 © 7471395560| 
td - 80979909 t9o 
666563 898 8760554088 
713068356 9473622444 
762245484 <) {| 19433 86792g 
$14216767 -{1ÞÞ50084695 
869107795 11919192480 
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Late- 
Unts. | ral. 


mt 
Oe | 


_- 


gr 1 4406 | 229766 30495 or | 57949519 
92 | 4278 | 134044 | 3133545 | 61124064 
93 | 4371 | 139415 | 3321960 | 64446024 
94 | 4465 | 143880 | 3464840 | 67910864 
95 4560 147442 | 3612200 | 71523144 
g6 | 4656 152096 | 3764376 75287520 
97 | 4753 | 156849 | 3921225 | 79208745 
98 | 4851 | 161700 | 4082925 | 83921670 
99 | 4950 | 166650 | 4249575 | 87541245. 
100 | 5ogo | 171700 | 4421275 | 91962520 


IG * HOON. 
| 


Examination. 


qu6ugugu3x251) 100*101810241033104*105%1 06. 


Fatters of the Quote. ' Lnotient. 
4 5o*10T 5050 
3 | SO*LON%®3Z4 171700 
4 | 25*101*178103 __ 4421275 
5 | gF=roI*sI7*103*104 — 91962520 
6\ Fool *I7sl03%52835 1609344100 
7 | $x101*178103*52*5*106 - 24370067800 


7 
.8 


3 * | 
4 
F y 

ner” Aram. oy] 6 ( Order of 190. 


9270- 


| | ” 2 
& - gg Rk os | | , 
1 927043304 1$846145784 
9358172368 13834413752] 
1052618392 14857031544 } 
[41295293256] p 007560330 
| 1192052490 12191$r2200 
12673399z0| 18406953126; 
1346548665 19813501755 
1429840335 21243342120 
1517381580 22760723700], 
CE nko) [24570067300] 


"= - 
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As the Table of Figurate Numbers may thus be exami- 
ned, {o if there be any miſtake in the Calculation of the Ta- 
bles, ou may find what it will amount _ at any place re- 
quired; for all Figures in the fame} or, Line have the 
Miſtake : Thoſe inthe next Row or os do proceed as 
natural Numbers; thoſe in the third Row or Line incluſively ; 
obo wy go thoſe in the 4th. as Pyramidalr;, and ſo for- 


-: Inthe 6th Number in the 4th Row le there is wy 
nite too mach 57, for 56, I would elire to know. what 
ſuch Miſtake will amount-unto inthe. 12th, Row , 8s allo yo 
the- 1 06th Number in the 8: Row. 
Take the Difference of the Rows, and the Difference of 
the Lines, and addan Unite to each, the Figurate Number 
be tothatRow: and ine i is the Number drilled} as, 
anfary adn moe 
12==42 $4 1='9> Row "oy '25th Number in the 9th 
mr wag rg LineY Row, viz. 1051 $300. is the 
5 fo that the 3ctþ Number will be 
2360hinr0k inſtead of a3ruGo roqe: 
w ' - In 


C50) 
In the other Queſtion, 
T00—6==94+1=95. Line} The p5tb Number in the 5b 
8—4 = 4+1 = 5. Row{ Row, viz. 3612280, isthe 
Exceſs that the 1octh Number in the 8:5 Row will be ggore 
than it ought: If the Miſtake be in the firſt place more than 
a Unite, you muſt multiply the Figutate found in that Num- 


If any falſe Figurate' Number be given, to find where the 
Error is, | if it proceed only from the Mi of an Unit; 
In the 1 o:þ Row and 25th Line, the Figurare is 38557100, 
and in a falſe Table it is 36744200, oreaſioned only by the 
miſtake of an Unite; butwhere I woukd defire to know. 

Take the Differences of the Figurates 1751 00, which you 
will find to-be the 2oth Number in the 7th Row. Then, 

Take the Difference of the Rows , and Difference of the 
Lines, and add an Unit to them, you have the place of the 
Error. 
2$=120=5-4-1=*. Line? The Error is in the 6:þ Number 
16— 5+ 74-t=4: Row in the ab Rowy wiz 57 for 56, 

if tHete he but = Etr6r commited, the Difference of 
ct on Fo Fiburates is HyAyes a Figurate of a Com- 
Py find it Two Trextiſcs, one Efitituled Car dans Promen , 
ther , about . Cubick Equations, of the = Learned 

| to 


1 whole p3ltyotv theſe Arguments, axe 
now atthe Prefs, and will be ficeeeded by more if the Came 
kind , 3 Table of new Fiburates, where the 6th Numbet in 


the $7 Row is 182, jn this £26, , Mi defire to know herd 
ly o — - > Fo; | Tables iy oma Se 
, 3” 7 6ther Difſtrences. - : 
t,' 4 9, 1% 253 36. prong forqgoing- Rule 
ry, % I 44. 30. 55> - 382-1 2625 1 he 
I 2©, FO IOfF,.1909, Number i 

"4 7, 27, 77s 182, 378. __ ” iy a 


(53) 
6—6=0+1=1. Line? So that the firſt Difference is "bl 
5—q=iobn a, Þ Row {firſt Number in the 24 Row, there 


By the common Table of Figure fore- 
ag Ree, this oye" wee made 5 eng oy une th 
it in the 
Whatis ed Nenber i the 36 w ? Tt Hm, =1I4- 
252-4-126=378, the 6:þ Number in the 6h Row: 210=þ-55 
=275, =1o0th Numberin the 4th Row, 


- 
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To the 'End of Pag. 21, may be furtber added, 
Y 2=4=0 1 5 : WOR wil 203 fn 196 mu vil + 


ſ EN ___ 


OH ths 2007 11 ro Gita ft |; | 
Hat the Sum of all the Chances on », 4, or more Dice, 
and the Chances on the Regular Bodies,viz. the Terrahe- 
dron, Oftahedron, Dodecahedron, and Tcoſabedron, being marked 
on their ſides as Dice, not exceeding the number of their ſides, 
-are Figurate Numbers, and if the Sum of their © hances do 
exceed their ſides, then they are not Figurates ; they begin- 
ning at an Unit, do proceed on until they do come to their 
midale Chance , then decreaſing in the ſame manner , they do 
end inan Vuzt, whether it be-o-25- 24-4, or more Dice-,- or 
ſuch Bodies: The Chances on 2 Dice, or 2 ſuch Bodies, are 
natural Numbers; on 3 Dice, or 3 ſuch Bodies, are triangu- 
lar Numbers; on 4, are Pyramidal, and fſo'forward. 
So that in a Tetrabedren,the Sums of the 4. firſt Chances are 
Figurate Numbers; in a Cubick Die, the Sums of the fix firſt 
"Chances ; in an Otahedron, the Sums of the 8'firſt 3 in a Dode- 
cahedron, of the 12 firſt, andinan Tcoſahedron, the 20 firſt 
Chances are Figurates. I F 
As in 4 Tetrabedrons,the Chanckare 4,4.5,6.7,8, 9, 10,11,12. 
Their Sums are 1,3,6,17:,12,12,1c,6, 3, 1. 
The firſt and laſt 4 Figures of their Snms are Triangular 
Numbers ..12., which is theSum of the Chances, 2 »-5 Dot... 
Figurate; for that 1-þ1-þ-5=7. and the Terrabedron having 
but 4 fides, and confequently no 5, the Changes of 1 +-1 +5 
—7 are 3; which being ſubſtracted from the next Figurate 
in the ſame Rovw, viz. 15, reſt 12; as before. 
$0 


0 (53) 
| So on the z Cubick Dice, | 
The Chances are 3:45556,7,8,9,10,11,12,12,14,15,16,17,18. 

Their 1,3,6,10,15,21;25,27527,25,21,1 5,10,5,',1 

The firſtand laſt ix are Triangulars;, 25 and 27 are not Fi- 
gurates, for that 1 += i -|- 7 — 9 ( there beingnot any 70n 
any one Die ) cannot bet on the Dice , and conſequently its 
Changes 3 , muſt be dedufted_from the next Figurate 28, 
remains 2 5, as before. Again, 1-j1-+8=10, and 14-:+{- 
7=10, neither of which can be on the Dice , there bei 
neither 7 nor 8, their Changes z and 6= 9g, muſt be ded 
_ 36, the 8: Number in that Row ; then you have 27, as 

ore. 

So on 4 Dice; the firſt and laſt ſix Chances are Pyramidal 
Numbers, viz. 1, 4, 10, 20, 35, 56; the other, 80, 104, 
125, 140, and146 are not on the ſame reaſon. 

If they had been all Figurates, their Sum would have been 
715Þ-3i5+286=1716, exceeding 1296, the Chanceson 4 
Dice by 420. x 


C— — 


Upon a Re-examination of the Table, theſe Errors were found, 
which the Readet is defired to Corrett thus. 
7, L421, O. &.9. L. 22. 4292145, £. 25. IQQIS3C0. 
AS botozs, Fe izr 12: 705432. ? | 7 
| In the Continuation. | 
Range 4+ Lat. 77. 79079 L. 80. 88560. R.5. 1.38. 101270. L. 89, 


wh 4 19735- R.6. I. 41. 1221759. L.49. 2598560 
4 Phpaons. K-57 5D 1562389-8. 1.78. 377 as R8- 


£.63. 1 
198 350765. 


W 
Z. 68. 1799579004» 4, 95.. 1719901310. L-97+, 
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Advertiſement. 


Here FE Publiſhed an ingenious ſmall Tra, Enti- 
Ti: tuled, Artificial Yerſifying ; which ſheweth toany one of 
nary capacity , though he underſtands not one word of 
—_ 4 Sv ww Verſe means, how , by the help of 6 Tables, 
tomake hundreds of Hexameter Verſes, which ſhallbe true La- 
tim, true Verſe, and Senſe. Conceit whereof is, 
that each Table contains 9 ſeveral Words, placed in Letters 
under a handtom diſguiſe z which are theſe : 


Table. 


1. Impia, ſordida, aſpera, turvids, triſtia, horrida, turpia, peſ- 


2, Dias, | Hate fata, bella, jura, vota, verba, dona, danna. 
3» Mihi, tibi, rriquam, viro, mals, vides, reor, alits, ſcio. 
4. Predicun, — | 0m aren/ve monſtr abun, promittuns, portabuant, cau- 
ſabunt, concedunt  Prodvcunt, confirmant. 
$+ Fant enrr ſommia, pignora, fadera, ing, tempora, dogmata, 
£14, pos 
6. 7+ 14 pe FAR Lamtnn, plant, ſole, yrava, ſemper, ſepe. 


So thatif you take any one word out of cach Line , yoy 
will havea true Hexameter Verſe. 

It will be required to know how many ſeveral Verſes by 
oy rok age I Pare rows A fore 
going + pag: 10. Compoſuzon of Cuantities ( without ta- 
king any notice of the pernantation of places, that may be; for 

ou may change the places of all words in the firſt unto the 
ine, and 5 words of the 6th into the ſecond Line) there may 
demade 531441 Verſes, it being the Cubo-cube of 9 ; name- 


PR 
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(55) | 
ly, above 30 times as many Verſes asarein Yirgil; for in his» 
Works Printed at Cambridge, 1612, there are ag: Pages, and 
each full Page contains 36 Verſes, fo that there are notin + 
Virgil above 17712 Verſes. Forif you join the Words in, 
the firſt Line with thoſe in the ſecond, you will have 81 ſevye- 
ral Combinations of two Words, the Square of 9; and if to 
thoſe you add each Word in the third Line, you will have 
- 729 Combinations of 3 Woyds,. the Cube of 9: andif you 
proceed further,, you will fint "that each Line doth augment 
the former 9 times. Poſſibly you may conceive that 6 Words 
cannot be-taken fo many ſeveral wayes out of $4, a 
of Words in the 6 Lines; according -to the foregoing Rules, 
they may be taken 2 5 825165 times, being the numberof Cem- 
binations of 6 tities in 54- | 

The reaſon of the Difference may e_ diſcerned, for 
that you are not totake £ Words th oneLine, 


% And we further fubjoin ( ns a Supplement to , or for the 
ing of the 18+ Seftion) That the Variati- 


betcer underftanding 

ons of ſingle Quaprities are formd by Multiptying che nope 
of Quantities i all the Numbers that ate under it, as-6,the 
Variations of 3 Quantities, is ſound by . Maltiplyiog.z3oto.2, 
into 1, So 120, the Variations of 5 Quantities (or Changes 
on 5 Bells) is found by Multiplying 5 into 4, in 2,in2 in, 1. 
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FIX IS. 


ERRATA. SR 


Age 4- danny. rate canals P-5. L 14 for 54, 1. $x4+P. 6. 
Lag fargds 13,F- 44x43. P-9-1.11-for 2,7, 2. Þ+ 10+ 4.30, for 
2 + 135» T- 21 ar Pp. Il. 4.7, Make the top-Figures thus ; 
E703 $;  ®; ..7 ws; P<14. 41.10. for 29.120, 
8: +28 -16-+-70-+56-4-a8-5 . ibid. The Table 
tions have followed Peragr. 18. p. 13. Thad to the gtb Variat. add 9. 
Ie," ſame. p. 19.1. ut. for 3 Chang, -- -4- p20. 1.18; 
Col.1. -\ ping after 2226, 4, inſert 2235, 12. | 14,for 1156- 
r: 1256.' p. 21.1.16.for$,r, 1. 1. 19for 3,4, r. 24. 124. for, BY 5, & r. 
Jy Seil, 5. P» 23,1 24. dele and. n30 tobe (345: 25- 
og RO P- 26.110. Sr ee.mod, cu e more. r 


28 g. p-28.1. 11: ES 


a at ut. for 3£2,7. 3x2. p. 


21. for 6+ i b. r. the 300'Num. ix1be 


4 
. 


